Abstract. The present note is an updated inventory of all known cave minerals as March 2011. After including the new minerals described since the last edition of the Cave Minerals of the World book (1997) and made the necessary corrections to incorporate all discreditations, redefinitions, or revalidation proposed by the Commission on New Minerals, Nomenclatures and Classification (CNMNC) of the International Mineralogical Association (IMA), we summed up 319 cave minerals, many of these only known from caves. Some of the minerals building up speleothems are powerful tracers of changes in Quaternary climate, other minerals are useful for reconstructing landscape evolution, or allow discriminating between various speleogenetic pathways. Thus, it is expected that the search for new cave minerals will continue and even more attention will be given to those species that carries information that allow for addressing different problems in various earth sciences fields. In view of the exponential increase of cave minerals over the past 50 years, cave mineralogy conceivably has the potential to grow in the future, especially considering the new advances in analytical facilities.
INTRODUCTION
Likewise other fields across earth sciences, mineralogy has witnessed over the last decade a rapid growth as a result of fast-paced and revolutionary advances of analytical facilities. For cave mineralogy this translates into an exponential increased of the number of minerals identified ( Fig. 1) and described from a variety of cave environments (Onac, 2005 . Below are some milestones in cave mineral studies since 1750 to present. Although short, non-scientific descriptions on mainly calcite and gypsum from caves are scattered throughout various publications prior to 1750, the beginning of cave mineralogy as a novel field of research dates back to the second part of the 18 th century, when the first detailed presentation of calcite from Dâmbovicioara Cave (Romania) appeared in Mineralogia Magni Principatus Tranylvaniae treatise (Fridvaldszky, 1767) . By the beginning of 1800, a total of ten cave minerals were described from Dâmbovicioara, Stufe di San Calogero, Alum, and Pulo di Molfetta caves in Romania and Italy (Forti, 2002; Onac and Forti, 2011) . Detailed studies carried out at the end of the 19 th century on some cave deposits from Mona Island, USA, and Australia, increased the number of cave minerals and related publications on this topic to about 50 and 250, respectively. Moore (1970) , published a checklist of 68 cave minerals from around the world. The exponential trend seen in Fig. 1 has its origin, however, in the publication of Cave Minerals book (Hill, 1976) . Although it includes only 80 minerals, primarily described from United States caves, the number of publications cited nearly topped 2000. Subsequently, Hill and Forti (1986, 1997) published two editions of the Cave Minerals of the World pushing the number of cave minerals to 173 and 255, respectively. About half of these minerals (i.e., 86 and 125) were either ore-related or were precipitated in some very particular cave settings (sulfuric-acid caves, lava tubes, caves hosting large quantities of guano, gypsum caves, etc.). It was not only the number of cave minerals that increased, but also the number of publications dedicated to them, which exceeded 4000 titles in the 2 nd edition of their book. At the threshold of the third millennium, almost 275 minerals had been described in over 5000 publications (Forti, 2002; Hill and Forti, 2007) , and these numbers are going up every year (e.g., Onac, 2005 Forti et al., 2006; Onac et al., 2007a Onac et al., , 2009a .
CHALLENGES IN CAVE MINERAL STUDIES
Although it is a major factor in cave mineral investigations, the nature of each sample and the available analytical resources aspect has not been often discussed within the cave science community. Yet the success of a detailed and accurate mineral description depends precisely on which investigation method is used and how well the sample was preserved since the time of collection, until it is ready to be analyzed. As a consequence of the analytical challenges posed, details of various cave mineralizations (e.g., earthy crusts and powders) remain unknown. Even in the case of the growth of calcite or aragonite helictites and eccentrics, with studies spanning several decades focused on these issues -formation mechanisms remain ambiguous.
The main analytical challenges associated to cave mineral investigations are related to (i) the complexity of heterogeneous natural samples, which often contain multiple mineral phases, (ii) extreme sample environments, and (iii) the size and nature of some of the compounds. However, recent developments in a suite of techniques (e.g., X-ray powder or single-crystal diffraction, X-ray fluorescence, inductively coupled plasma-mass spectrometry, electron microprobe, scanning electron microscopy, stable isotopes, etc.) give mineralogists unprecedented opportunities to advance the understanding of caves as minoregenic environments. The results of cave minerals studies, when integrating stable isotope analyses with other microanalytical techniques, can be reassembled to test and improve conceptual ideas in mineral precipitation and to quantify the geochemical processes associated with it.
ABOUT THIS NEW CAVE MINERALS LIST
Because mineral nomenclature has suffered a number of revisions (Nickel and Grice, 1998; Burke, 2006 Burke, , 2008 Mills et al., 2009; Nickel and Nichols, 2009; Pasero et al., 2010) and new cave minerals were reported since 1997 (Rodgers et al., 2000; De Waele and Forti, 2005; Forti, 2005; Forti et al., 2003 Forti et al., , 2006 Forti et al., , 2007 Forti et al., , 2009 Onac & White, 2003; Onac and Effenberger, 2007; Onac et al., 2002 Onac et al., , 2005 Onac et al., , 2006 Onac et al., , 2009a , a compilation of all cave minerals became essential for the cave science community, but not only. The present list incorporates all grandfathered species and species that have been redefined, renamed, or revalidated as proposed by the IMA-CNMNC (Nickel and Nichols, 2009) . Also included, but written in italics are names used to designate a group of species (series) and species that were discredited or not approved by the CNMNC. Names of mineral species reported since the last edition of the book Cave Minerals of the World (CMW2; Hill and Forti, 1997) are in bold face.
The format of mineral presentation follows the class scheme presented in the book Dana's New Mineralogy (Gaines et al., 1997) , in which each mineral is in alphabetic order, followed but its chemical formula, and the cave type locality of the mineral. The crystal system was included only for polymorphs (e.g., calcite, aragonite, vaterite, etc.) and abbreviations are as follow: monoclinic (mon.), triclinic (tric.), orthorhombic (orth.), tetragonal (tetr.), trigonal (trig.), hexagonal (hex.), and cubic (cub.). To understand the stoichiometry of mineral formulae the charge for altervalent elements is also shown. A vacancy in a structural position is denoted by the  symbol. With very few exceptions, all mineral formulas included in our compiled list are identical to those reported by Nickel and Nichols (2009) . These exceptions were dictated by changes that occurred after the IMA-CNMNC list of minerals was released (e.g., Pasero et al., 2010) .
Of the more than 5500 references describing these minerals, over 4000 are listed in Hill and Forti (1997) . To keep the length of this note within reasonable limits, we choose to include a selective reference list that contains the major contributions in which the new 63 minerals were reported since 1997. A Commission of Cave Minerals was established in 1997 within the International Union of Speleology with the main purpose of keeping track of all minerals described from caves, including lava tubes and caves intersected by mines.
The official cave mineral database of this commission it is assembled now (work is in progress) and can be accessed at https://www.lib.usf.edu/caveminerals/ca/. Sampleite -NaCaCu 5 (PO 4 
